In 2008 the Water Research Commission initiated a project to develop 'Water Sector Institutional Landscape in 2025 Scenarios'. The aim was to build knowledge about key drivers and uncertainties related to the future of the South African water sector. A diverse group of stakeholders contributed to the development of the drivers, which translated into different scenarios and associated stories that have potential implications for social and economic development, as well as for the management of water resources and water services. The four scenarios were derived from a matrix with two axes that represent the ability of the decision-making paradigm of water institutions to deal with complexity, and the reconciliation of environmental, social and economic demands of present and future generations (sustainability). The Wise Tortoise scenario describes a sector which deals with complexity and is sensitive to sustainability issues, whereas the Ignorant Ostrich scenario describes the opposite conditions. The Greedy Jackal and Busy Bee scenarios describe the other combinations of the key drivers. The scenarios provide stakeholders and policy-makers in South Africa's water sector with insights to strengthen decision-making and to counter undesirable trajectories of change. The knowledge will empower role players in the water sector to engage in participative governance by equipping them with insights into potential futures that the South African water sector may face. This paper reports on the process to develop these scenarios for the South African water sector institutional landscape in 2025, presents the key forces, introduces the stories, and reflects on the use of scenarios in the water sector.
Introduction
Social development and economic growth are key national and regional priorities (SADC, 2004; NPC, 2011) . Socio-economic development depends on the effective deployment of resources, particularly water, with water resources being required for basic human needs and water security being critical for agricultural and industrial development (United Nations, 2003) . Decisions and actions in support of this development are often framed with uncertain future conditions, which make it difficult to predict the efficacy of a particular option in the medium-and long-term. These options relate to the way the water sector is organised and to specific decisions for water resource deployment. The Water Research Commission initiated the project 'The Water Sector Institutional Landscape in 2025' to build knowledge about key drivers and uncertainties related to the future of the South African water sector. The institutional landscape refers to the context in which water institutions would operate in the future, rather than different operational models or configurations for water institutions. The knowledge about this context, which diverse stakeholders have contributed to during the course of the project, has been translated into different scenarios (with associated stories) that hold potential implications for social and economic development, as well as for water resources and water services. These scenarios provide stakeholders and policy-makers in South Africa's water sector with valuable insights to strengthen decision-making and to counter undesirable trajectories of change. The knowledge also empowers role players in the water sector to engage in participative governance through anticipating potential change and planning for effective action.
The knowledge base for the development of the scenarios was developed through structured research, which included an extensive participative process (Claassen et al., 2011a) . The authors identified water-related needs, priorities and uncertainties from diverse perspectives through engagement with different stakeholder groups. They also made use of a broad range of methods, such as interactive workshops, semi-structured interviews, social attitude surveys and a web-based survey, to include stakeholders in rural and urban settings and with different cultural and educational backgrounds. Since the project was built on a process of continuous learning and feedback, participants in the research process also improved their understanding of the development and application of scenarios.
Approach Emergence of scenario development
Scenarios are narrative descriptions of a possible state of affairs or development over time, which can be useful to communicate speculative thoughts about future developments to elicit discussion and feedback, and to stimulate the imagination (Warfield, 1996) . The concept of scenario planning has its origin in military applications, with the United States Air Force developing 'scenarios' of what the enemy might do and preparing alternative strategies. It was thus aimed at achieving a desired outcome in an uncertain future (Mietzner and Reger, 2004) . At the end of the 1940s, researchers at the RAND Corporation (Santa Monica, California) started to investigate the scientific use of expert opinion in planning for the future (Landeta, 2006 2003; Landeta, 2006; Banuls and Salmeron, 2007) . The Royal Dutch Shell company employed scenario tools to good effect in the 1970s, when they improved their size and profitability by being prepared to act quickly during the oil price shock of 1973 (Daum, 2001) . Royal Dutch Shell is often seen to have led scenario development internationally, but Clem Sunter is credited with popularising the use of scenarios in South Africa, with the publication, The World and South Africa in the 1990s, which describes 'High Road' and 'Low Road' scenarios (Sunter, 1987) . This specific application of scenarios hailed the beginning of scenario planning in South Africa. Kahane (1996) 
Scenario development process
Schwartz (1991) suggests a 6-step process for the development of scenarios: identifying focal questions; identifying key forces; deciding on driving forces; ranking of driving forces; selecting the scenario logic; and fleshing out the scenarios. In Phase 1 of the process for developing scenarios for the future, the analysis should be framed around a focal question. The question should reflect an issue that is both important and uncertain, or as Schwartz (1991) puts it, 'What is it that keeps me awake at night?' Another framework for scenario development describes a flow path which includes preparation, pioneering, map-making, navigation and reconnaissance (Shell 2003) . In this study, the authors followed a combination of the Schwartz (1991) and Shell (2003) processes. The consolidated process is presented in Fig. 1 .
The focal question was informed through a project inception meeting and stakeholder engagement. The next steps were to identify key forces in the local environment that would influence success or failure of decisions in the future (Fig. 1,  1b) and to determine driving forces in the macro-environment that influence the key forces (Fig. 1, 1c) . These key forces and driving forces were identified through a literature review, personal interviews, social attitude surveys, questionnaires, role play sessions, a web-based survey and expert workshops. The semi-structured interviews included representatives from government, non-governmental organisations (NGOs), water boards, irrigation boards, water research institutions, mining groups, communities, municipalities, conservation agencies, agriculture and environmental activists. A key input to the project was the data derived from the South African Social Attitudes Survey that has been conducted annually by the Human Sciences Research Council (HSRC) since 2003. Questions related to key forces for the development of scenario axes were included in the surveys during 2008 and 2009 and reached 3 292 and 3 304 people, respectively. The survey included 34 water-related questions that provided useful inputs to the scenario development process. Two of these were openended questions that contributed directly to the identification of key forces. The responses to the open-ended questions were analysed through 'word clouds', to distil the key forces. Word clouds provide a visual impression of reoccurring themes or issues (Halvey and Keane, 2007) , with the sizes of representative words in the cloud being proportional to the number of incidences of a particular issue in the responses. These key forces were grouped and ranked in a workshop by determining their degree of uncertainty as well as their impact on the focal question ( Fig. 1, 1d ).
In the water sector institutional landscape process, the consolidation and ranking were supported by a web-based questionnaire, with each driving force (resulting from consolidating key forces) being accompanied by a brief description and an assessment of its uncertainty and importance on a scale of 1 to 5. The driving forces were further refined through interaction at schools, which provided inputs from groups of younger South Africans from various parts of the country, who spoke a variety of languages, had a variety of cultural backgrounds, and had diverse educational settings. The interaction included some primary school learners, but mainly high school learners, ranging in age from 12 to 20 years. The questions being asked of the learners required them to reflect on their present context in relation to water as well as to imagine a future picture in relation to the provision of their water needs. The construction of the scenario logic is the first step in Phase 2 of the scenario development process (Fig. 1, 2a ). Strategic conversations were held with thought leaders in the sector to refine the context, players, certainties, key uncertainties and the scenario outline. This resulted in the agreement on the scenario logic and provided key elements for fleshing out the scenario stories ( Fig. 1, 2b ). In the third phase of map-making, these inputs 
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Figure 1 The process followed for the development of the South African Water Sector Institutional
Landscape in 2025 Scenarios (Adapted from Schwartz, 1991 and Shell, 2003) . 
Results
Following the process in Fig Key forces identified through the various engagement methods were consolidated to inform the formulation of driving forces. The use of different methods to gather information for the development of scenarios highlighted certain strengths and weaknesses in these approaches. While the web-based survey allowed easy access for many potential respondents, the number of responses was relatively low. This response rate was in line with other similar surveys (Kaplowitz et al., 2004) . The respondents rated the suggested driving forces in terms of importance and uncertainty, but there were no suggestions for additional driving forces. The forces and associated descriptions were communicated and further inputs invited through summary documents, conference presentations and workshop discussions. Discussions and role-play sessions at various schools provided additional inputs to the forces. The 27 driving forces that were consequently identified as important influences on the water sector towards 2025 are listed in Table 1 .
The driving forces described in Table 1 were used to construct the scenario logic, which provided the outline for learners at several schools to provide further inputs and contribute stories of the future. The conversation resulting from these interactions produced a wide range of thoughts and ideas. Learners were particularly concerned about the impact of mining on water quality and how this reduced water quality would impact on farmers, farmland and poorer communities. They also felt that greater monitoring of mines and enforcement of legislation was important. Learners also felt that better technology will be needed in future to farm with less water, and alternative industries would need to be promoted. They expressed a concern that water will run out as a result of growing human, power and economic needs. They also felt that technological solutions like desalination may help in future. Learners felt that alternatives to municipally-purified water may be necessary in rural areas that lack basic access to water (e.g. filtration and bleach purification) and worried about the lack of personal responsibility that South Africans take for water. Finally, they felt that household-level conservation and water awareness will be increasingly important in future.
During the strategic conservation workshops, which was the next mode of stakeholder interaction, the scenario logic was established, which featured 2 pivotal issues as axes (Illbury, 2011; Claassen et al., 2011b) . These pivotal issues, which represented themes of the above driving forces, were defined as follows:
• Ability of decision-making paradigm to deal with complexity • The reconciliation of environmental, social and economic demands of present and future generations, i.e. sustainability
The pivotal issues resulted in the development of 4 scenarios (Fig. 3) . Each scenario was assigned a popular title, as is the practice in scenario development (GRA, 2006; Dinokeng Team, 2009; DBSA, 2011) . These names aid in the characterisation, communication and application of the scenarios. In the 'Wise Tortoise' scenario, the decision-making paradigm deals with complexity, and is keenly sensitive to sustainability issues. In the 'Busy Bee' scenario there is a keen sensitivity to sustainability issues but the decision-making paradigm fails to deal with complexity. In the 'Ignorant Ostrich' scenario, there is exploitation regardless of sustainability and the decisionmaking paradigm fails to deal with complexity. The 'Greedy Jackal' scenario represents a future where the decision-making paradigm deals with complexity but where exploitation continues regardless of sustainability. Literature on complexity supports the identification of this issue as a driver for scenarios. Complex systems exhibit the following: a large number of interacting elements; non-linear relationships between elements; system characteristics are emergent; the system integrates the past and present and this evolution is irreversible; the past is not a good predictor of the future; and forecasting is difficult (Snowden and Boone, 2007) . Rogers et al. (2000, p. 509) list 'dealing with uncertainty, complexity and change as given factors' as one of the required inputs for securing a nurturing institutional environment, whereas Pollard and Du Toit (2008) argue that management approaches of the past have failed to deal adequately with the challenges posed by complex and rapidly changing systems.
Stories were written for each scenario, which described what the world would look like under each of the four conditions. The purpose of stories is for people to imagine a future Civil society Do water user groups feel that they have fair and equitable access to water governance processes? Equitable participation Do communities have a sense of ownership of water resources and associated infrastructure? Ownership Is the water sector able to respond to global change?
Global change Do national and regional political contexts create an environment which is conducive to the effective functioning of water institutions?
Political stability
Is the public water sector decentralised and are decisions devolved to a local level? Decentralisation Is local government able to meet the demands of the water sector?
Local government Are rights to water translated into action?
Rights to water Do land restitution and transformation in land ownership lead to more effective water use?
Land restitution Do implementation of water sector policies and regulation achieve an equitable balance between providing services, utilising the resource and achieving sustainability?
Balance development and protection Does water governance take account of the physical, chemical and biological complexity and constraints of the resource?
Biophysical constraints
How does poor water quality affect users and impact on real social and economic development?
Water quality Is the water sector recognised as a critical driver for social and economic growth?
Social and economic growth Is a regional approach taken in water-related social and economic development?
Regional development Does disease, such as HIV/AIDS, diarrhoea, and cholera change demands for water resources and services? Disease 147 under certain conditions and to visualise possible consequences of such a future. The stories are therefore not predictions, or the truth, but represent plausible futures. This process helps people to identify preferred future states, recognise trajectories and agents of change and take action to realise a desired future. Likewise, people can also take steps to mitigate risks that certain future conditions could bring about. Characters with traits that could be associated with the scenarios were chosen to aid in communication. The Wise Tortoise comes from the children's story of the race between the tortoise and the hare, which demonstrates the value of a methodical approach. The Busy Bee illuminates the scenario where there is good intent and effort, but ignorance of complexity foils these efforts. The Ignorant Ostrich follows the myth that ostriches stick their heads in the sand when there is danger. The Greedy Jackal is very sly and deals with complexity but exploits resources in an unsustainable way. In the story of the Wise Tortoise, a paradigm shift has occurred. There is no isolated and singular 'water sector'. Instead, it is a multi-layered and diversified composite of different sectors all actively engaged in water as a resource of strategic importance. This has been achieved through the increased harmonisation of legislation and is guided by a shared, principle-based vision. This means that transaction costs are reduced and the tools used extend beyond command-and-control. There is now a state of institutional maturity and stability, one that recognises legal plurality and alignment with a confidence to embrace flexibility; it is, in essence, an enabling environment that allows governance to work. Moreover, it harnesses indigenous knowledge, values and decision-making processes. Strong decentralised systems allow for local regulation, and for local impacts to be addressed. As people become more empowered to make choices and decisions, a strong citizens' voice starts to emerge. Combined with successful incentives, this has encouraged accountability by all stakeholders, from individuals through corporations and up to government. A tortoise will prosper when it has a complete understanding of its environment, and allocates the correct resources timeously, with great thought, and with conviction. In this scenario, a common understanding and awareness by all stakeholders has led to the appreciation of the true value of water to self and to others. It is recognised as both a social and an economic resource, but more importantly a finite one, which should therefore be protected and carefully managed. The environment flourishes, providing a sustainable resource of clean and re-usable water. The outcome of this scenario is a happy and prosperous people.
The story of the Busy Bee is characterised by noble intentions but a failure to correctly execute requisite actions. Part of the reason for this is a distorted perception of the state of affairs. The country has enough water -or so it seems -and there is a genuine zeal on the part of the government to ensure that it remains so, and that the supply, and management, of water is sustainable. The right words are used, suggestions are enthusiastically embraced and there is clear evidence that sustainability is considered a priority. In fact, there is almost an obsession towards developing and displaying sensitivity towards sustainability at all costs. Unfortunately, the real picture is not so rosy. Although water resources seem well managed, the impression is out of touch with reality. There is little economic growth, and social development is slow. The demand for water is growing quickly, and so problems are hiding just around the corner. The lack of acknowledgement of complexity results in government not taking into account the inherent unpredictability that characterises the water sector. There is an increasing inability to deal with the unexpected, and people within the management system operate in silos with little co-operation or sharing of knowledge. Similarly, any research that is encouraged is poorly directed, without any clear focus. The passion is there, but it is dispersed and diluted in effect. The resultant knowledge is not internalised, there is no time to reflect on decisions, and there is little innovation and new ideas to address pressing and emergent problems.
The driving feature of the story of the Ignorant Ostrich is the government's incapacity to prioritise water as central to development, and the rush to implement short-term and imbalanced solutions to the ever-growing challenges of a developing nation. In this scenario the forces entrusted with the management of water (the government) have a poor understanding of the concept of sustainability. They have 'more important issues' on their plate. There is frustration around general service delivery. People want taps, and they want them quickly. Little concern is afforded to the security, maintenance, quality, and assurance of the supply. As a result the government has been forced to make quick, and often rash, decisions surrounding water issues, hoping to secure quick results. The concept of sustainability is lost in the rush. If there is a key phrase in this scenario it is 'short-term'. Political and social imperatives for job creation and social and economic growth take precedence, with a view to 'improving the quality of life'; and when decisions are made they are designed to secure as much as possible as quickly as possible. In an attempt to accelerate delivery, work is going to the private sector (often via costly tender processes), which in turn increases complexity in the system and, subsequently, leads to higher transaction costs. The combination of a weak understanding of inter-generational equity and a lack of common vision, combined with an unyielding quest for short-term benefit, has placed a stranglehold around any considerations of sustainability for the water sector. While the little water that is left in the system bleeds out, the ostrich has not seen the danger signs and is unable to make decisions that allow for a sustainable and prosperous future for South Africa.
In the story of the Greedy Jackal, water is scarce. Resources are running dry in a country that is still in the process of development and addressing backlogs. The government is chiefly concerned with pandering to the social and economic demands placed upon it, and, as a result, represses any pressures for environmental responsibility. However, the prevailing mind set is not fatalistic. Something must be done, and a multidisciplinary approach is agreed upon. Learning is not through testing, but by doing. This is evident in increasing discourse around trade-offs, such as the sharing of resources, efficiencies and co-operations. Conflict increases between competing users, and the ideal has to be compromised at times to satisfy specific interests, be they economic, social, agricultural or even political. There is little agreement among stakeholders, and any decision-making is fragmented further by the vocal interference of lobby groups who seize the opportunity to pressurise malleable components of the decision-making process towards satisfying specific interests. South African citizens are confronted with tough decisions and are forced to rethink their cavalier attitude towards water. This is indeed a bitter way to learn about the critical nature of this limited resource. In frustration citizens turn to the government, who they see as the ultimate authority in the management of water. The government in turn centralises control and, in frustration, is unable to implement preferred measures, and thus suspends the National Water Act. 
Discussion
One of the objectives of scenario development is to identify preferred future outcomes and to navigate towards such outcomes through explicit decisions and actions. Signposts or indicators can be used to assess the current position and trajectory in the scenario game board. Indicators that suggest progression to the Wise Tortoise future can be expressed as the degree to which:
• Water is prominent in integrated planning through national strategies, with particular reference to water security.
• A systems approach and complexity thinking support a shared, principle-based vision and proactive adaptive management approach.
• The National Water Resource Strategy is updated and implemented, through mature and stable institutions and stakeholders are empowered and accountable.
• Ministerial institutional instruments are in place.
• Legislation across sectors is harmonised to give effect to equitable and sustainable water resource-based social and economic development.
• There is effective informal governance and a strong citizens' voice.
• There is good support for research, knowledge is shared across disciplines and solutions which acknowledge complexity and sustainability are implemented.
• People have universal access to domestic water.
The Busy Bee scenario is characterised by the degree to which:
• Government is enthusiastic, with noble intentions to support sustainable development, but fails to take effective action.
• Social and economic growth is low and citizens do not see themselves as stakeholders.
• There is no complete picture of the water system, spatial planning is poor and there is an inability to deal with the unexpected.
• People have misguided views, are not in touch with reality and solutions are simplistic.
• Research is poorly directed, and while there are good intentions with projects to promote sustainable development, they are not aligned.
The Ignorant Ostrich path is defined by the degree to which:
• Water is not central to development and there is a poor understanding of sustainability.
• There is little concern for security, maintenance, quality and longevity of supply. Water comes out of a tap and everyone wants access, but the water supply is irregular, insufficient and degraded.
• The approach is short-term ('just do it'), with limited systems thinking which leads to imbalanced solutions and a weak understanding of intergenerational equity.
• There are no clear institutional systems in place, which results in poor institutional memory. International players are 'investing' for the wrong reasons and big business is 'calling the shots'.
• There is no acknowledgement of increasing complexity with the associated unpredictability leading to endless fire-fighting.
The traits of the Greedy Jackal scenario are the degree to which:
• Government is blamed and the National Water Act is 'suspended' with adaptive management becoming a reality in a context of water bleeding away and the wasteland encroaching.
• A multidisciplinary approach is agreed upon, but there is an increasing discourse around trade-offs, with the country still developing and addressing backlogs.
• New solutions need to be integrated, but shorter decisionmaking and response times are demanded, which means that innovation is key, but there are no resources to achieve innovation to support sustainable development.
• Water is scarce and the water sector is stressed, so citizens are forced to rethink their attitude towards water with water shortages escalating costs.
• There is an increase in conflict between competing users.
• Outbreaks of waterborne diseases prevail.
The present state of the water sector institutional landscape shares many traits with the Busy Bee scenario, although aspects of the other stories are also relevant in the current reality. The 'Proposed National Water Resource Strategy 2' (DWA, 2012) confirms this situation, stating that the complex physical, social and economic situation requires appropriate strategies, skills and capabilities. The Strategy also acknowledges the need for clear outcomes, monitoring, assessment and adaptive management, particularly in balancing social and economic benefits of competing water uses and ecological costs and benefits. The strategy further refers to the challenges in the implementation of the Reserve requirements and states that 'the stresses on water are increasing and water is not being managed in a sustainable manner . This supports the authors' view of the current position of the water sector institutional landscape on the sustainable development axis. The path towards a preferred option (i.e. Wise Tortoise) requires the most significant interventions, such as real acknowledgement of complexity and the implementation of strategic adaptive management -in other words, the implementation and enforcement of the current policy. Inadequate action will move the sector to a worst-case scenario (i.e. Ignorant Ostrich). A push towards short-term, but inequitable, development will point towards the Greedy Jackal scenario.
The identification of sustainable development as a key driver of change is also supported by literature. The focus on sustainability gained public support with the publication of the book, Silent Spring (Carson, 1962) , with the United Nations Conference on the Human Environment (UN, 1972) expressing a need for a common outlook to inspire and guide the peoples of the world in the preservation and enhancement of the human environment. The World Commission on Environment and Development also advanced this notion, saying that the strategy for sustainable development aims to promote harmony among human beings and between humanity and nature (Brundtland, 1987) . The commitment to sustainable development was entrenched after the United Nations Conference on Environment and Development through the Rio Declaration and Agenda 21 (UN, 1992) .
In conclusion, the scenarios and associated stories can be used by different actors in the water sector. Policy-makers (parliament and government) will benefit from a better understanding of the key forces that will define the future environment within which policies will be implemented. Such policies can then be tailored to be more effective in such an environment, but can also be adapted to counter undesirable trajectories of change. The scenarios will help regulators to identify possible conditions and issues that may prevail in the future. Regulations and operational plans can then be tailored to address these issues. The private sector and society can use the scenarios to plan for effective development outcomes under uncertain future conditions, but can also identify future risks and develop plans for mitigation of such risks. Scenarios can also create a societal impetus for a specific future, such as was the case with the 'high road' and 'low road' scenarios in the 1980s (Sunter, 1987) , where citizens were confronted with distinct future possibilities and could make choices in accordance with a desired future state.
